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_ _ - , Introduction

We discovered after some research that there had not been any com

prehensive studies done on the mountain pine beetle, Dendroctonus pondero

sae (Hopkins), infesting ponderosa pine, Pinus ponderosa (Laws), though it 

is mentioned extensively in the literature. The literature is extensive with 

analytical and statistical data concerning various aspects of the life 

cycle of D. ponderosae.and the nature of its infestation of P. ponderosa 

and other members of the genus Pinus.

Our study attempts to correlate information found in the literature 

about this specific infestation problem, with an infestation occurring 

in the Grizzly Gulch area of the Helena National Forest, 2 miles I es 

south of Helena, Montana.

We attempted to synthesize a general study on the life cycle of D.

ponderosae in its attack on P. ponderosa, and did not stress definite numer

ical analyses, as we felt the literature adequate in this respect.

A work somewhat along the same lines, is the excellent comprehensive 

study presented as a doctoral thesis by R.W. Reid in 1960 on D. monticolae

(=D. ponderosae) in lodgepole pine near Radium, British Columbia. We bor

rowed extensively from his work and other excellent works done by researchers 

at the Northern Forest Research Centre at Edmonton, Alberta.
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The Host

Division- - Coniferophyta

Order - Coniferates

Family - Abietaceae

Genus - Pinus

Species - ponderosa Laws

Common name - ponderosa pine

Other common names - Bull, black jack, western red, western pitch, big, 
heavy, Sierra brownback, western longleaf, or west
ern yellow pine.

Description - (After Peattie, 1950)
Bark of younger trees blackish or dark red-brown and narrowly fur
rowed, that of very old specimens with great broad, orange, or rus
set plates built up of many thin scales. Twigs orange-brown and res
inous. Leaves 5 (rarely 2 or 5) in a bundle, 5 to 11 (or exceptional
ly 15) inches long, and dark red in California, short and yellow in 
the Rockies, female dark red, in pairs or clustered. Cones 5 to 6 
inches long, scarcely stalked, lustrous, light reddish brown or clay-

y;-_..yellowish, all but the small lowest scales thick inwardly middy, dis
tinctly 2-edged, with broad low-pyramidal tips armed with small slen
der recurved prickles. Seed -g- inch long, dull yellowish mottled with 
purple, with light purple-brown wings. Wood grained but coarse-tex-

- tured, the heartwood orange-brown or reddish-yellow, the very thick 
sapwood lemon-yellow to nearly white.

The ponderosa pine is the most widely distributed species of pine on

the North American continent, as it extends from Mexico to British Columbia 

and from the Pacific to Nebraska and Oklahoma (Figs. 1,2).

The ponderosa pine was discovered at the beginning of the nineteenth

century by the Lewis and Clark expedition into the Northwest. Lewis called it

the "longleaf pine" and they first saw the cones of the tree floating in 

the Missouri River somewhere in the Dakotas. Needle and bark specimens were

taken but lost on the return journey at Lemhi Pass. The pine was finally 

described and named by David Douglas.

The ponderosa pine has played a basic part in the development of Ameri-





ponderosa pine, Pinus ponderosa Laws.
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ca, and especially the West, as it was and is used for many types of con

struction 'and manufacture. Many of the early towns of the West were built 

almost entirely from lumber from this pine, and its wood was used exten

sively for mine props and stulls, and as fuel in the quartz mills, which 

crushed the ore from the mines. Prom one estimate in 1950, there was 

185,441,000,000 board feet of marketable ponderosa pine standing in the 

U.S. alone, this second only to the Douglas fir and southern yellow pine 

in commercial value. Today, it is a major contributor to the lumber needs 

of North America and the foremost lumber tree in the state of Montana.

The lumber has a variety of uses including general housing construction, 

cabinetry, and furniture.

In addition to the form previously described, there are two varieties, 

arizonica, and a Rocky Mountain variety, scopulcrum. Many geographic races 

exist which vary with soil and climatic conditions (Curtis, Lynch, 1957)

Ponderosa pine generally is found in areas where there is relatively 

low rainfall, a range of 10-28 in. per year. In these areas summer rain

fall is usually low, with the greater part of precipitation due to winter 

snows. Rainfall in these areas may go as low as 1 in. for the months of 

July and August combined. The mean temperature for ponderosa pine stands 

ranges between 42-50 F«, with extremes from 57-107 P. (Hepting, 1971).

Ponderosa pine grows on a diverse range of soils but thrives on soil 

which is well drained and of a deep sandy, gravelly, or clay loam type.

The altitudinal range of ponderosa pine is generally accepted to be 

from near sea level-2,800 m. (Hepting 1971)• More specifically, one study 

has broken down the altitudinal distribution throughout the western,U.S.

According to this particular study, the pine is found to range up to 2750 m. 

in the Sierra Nevadas, 1000 m.< in Nebraska, and generally between 500 and 2600 

m. in the Rocky Mountains. However, specimens have been found up to 5140 m.

In central Montana,P. ponderosa occurs at about 1550 m., and as a whole in
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the West including extremes from sea level -*> .■ 3550 m. (Mirov, 1967).

Ponderosa pine can endure extremes in temperature but can suffer 

winter kill and be damaged by heavy snow. It can be very sensitive to nox

ious gases found in smog and is sensitive to various herbacides. Lightning 

and wind are serious sources of damage even though the trees are unusually 

windfirm. Grazing, by destroying small immature trees, has an effect on the 

normal growth of the stand.

We are concerned with the effects of one particular enemy of the 

ponderosa pine but the tree can and does suffer from a number of diseases 

(Hepting, 1971)» As it is not the purpose of this work to study this spe

cific conifer, the reader is referred to Bold (1957) for the morphology 

of the genus Pinus.and Mirov 0967) for aspects of the physiology of thia 

genus.
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The Parasite: Life Cycle and Behavioral Patterns of D. ponderosae

Phylum - Arthropoda

Class - Insecta

Order - Coleoptera

Super Family - Scolytidae

Family - Scolytidea

Sub-family - Hylesinae

Genus - Bendroctonus

Species - ponderosae

Common name - mountain pine beetle

Recent literature cites the fact that B. monticolae (Hopkins) is the 

same as B. ponderosae (Forest Insect Conditions Northern Region, 1969)*

W.J. Chamberlin (1959) considers B. ponderosae a geographic strain of 

B. monticolae. This study will follow recent authorities and refer to 

it as J), ponderosae. It should be noted that despite the geographic 

variation, life cycles and habits seem to be similar.

Gallery construction: Females initiate and carry on gallery construction 

by finding a suitable site on a tree and begin- hiring. They excavate di

agonally upward through the bark to the sapwoo^ and continue straight up

ward between the inner bark and outer sapwood. When the female has exca

vated approximately Cm,,, the male enters the gallery. The female con

tinues by biting off small bits of wood and bark, and passes this boring 

dust (frass) behind her. Once an accumulation of dust is obtained, this 

is pushed down the gallery until stopped by the male. Should the male be 

close to the entrance hole he pushes the frass down and out. As the beetles 

get some distance from the entrance hole, the frass is compacted into the 

gallery by the male, and should he be absent this is done by the female.
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It is common for the male to leave the gallery before the female has

finished, construction.

Mating and Egg Laying (Oviposition): Mating takes place only in the egg 

gallery, and one mating is sufficient for life even though the female 

might establish a second gallery (discussed below). The female maintains 

her position, which is ahead of the male in the gallery, and undergoes fre

quent matings while the male remains in the gallery. Three to 4 days fol

lowing the mating, females begin egg laying. As the female constructs the 

gallery she deposits eggs at its upper end. There 'is a specific set of ac

tivities she follows before laying the egg: preparing an egg niche, turning 

around, laying the egg, turns back around and returns to gallery construction, 

and prepares foe laying another egg. Eggs are distributed evenly on both 

sides of the galleries. However, eggs are not laid in the first nor last 

2^ cm. of the gallery. Studies on the number of eggs laid show that egg 

laying is intermittent and varies according to the length of the gallery 

(Reid, 1960).

Reid (1958) demonstrated that there are optimum moisture limits for the in

ner bark and outer sapwood which maintain conditions for gallery construc

tion. Excessive moisture is extruded as pitch. This effect, termed secon

dary resinosis (discussed below), "washes out" the invading beetles if the 

flow of pitch is great enough. Conversely, if there is not enough moisture, 

the beetles will not bore a gallery. When attacked, a tree begins to lose 

moisture, and should the attack be successful, the tree dries out. As the inner 

bark and outer sapwood fall below the optimum moisture range, the females 

cease egg laying and undergoe morphological and physiological changes. This 

gives them the ability to fly and they lose their ability to lay eggs (Reid, 

i960). They then leave the gallery and tree. The extent of drying is not 

consistent and depends on the individual tree attacked.

Temperature also has its effects on adult egg laying activity. Once
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a particular.-lower temperature limit is reached, females cease egg lay

ing and gallery construction. Sometimes gallery construction stops due to 

tree dryness, but the females do not change to flying condition because 

prevailing temperature is to low to permit flight (Reid, i960). The effect 

of temperatures on mortality is discussed later.

Brood Development: Once the wintering forms are established, the tempera

ture of the following year determines the final brood development, adult 

emergence, flights, and gallery construction for the year. In western Montana 

adult emergence begins in July, peaks in August, and completes in Septem

ber.

Broods pass through four instars and in these larval stages, most time 

is spent. There was some consistency in the total days-degrees-hours need

ed to be spent above 60 P. in order for fourth instar development, pupation, 

and the forming of teneral and adult stages, (Reid, i960). The brood over

winters in larval stages. Temperature studies show that eggs and adults 

(pupae to some extent) do not survive the sevens temperatures of winter.

Larvae of D. ponderosae resist temperatures much lower than other stages 

(Chamberlin, 1959). The figure on page 10, illustrates this subject through 

hypothetical constructs.
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(pig. 5) Normal Life Cycle

Year
Following

Eggs ——* LR RW—->
2 ------ > Rp’«- s —>p-A ULT 5

3 I F | n I R I n I J I 3 I R I S I 0 I W R

Emergence and Single Flight 
in Average Year

Eggs laid 

Following

Warm weather, Second Flight Possible
(Brood from First Flight dies in winter, following 
year’s brood from Second Flight of Previous Year.)

Larva from 
previous

-> U\£V£Z- -T-I FIIGKT. IFLICHK-

E.GG -- >year develop/i
in^yearS j j f R | |A )} | 3 | R | S | O |/V | P

Cold Weather 
Single Flight delayed

Larva fromf 
previous < 
year deve--^ 
lop in cold 
year

LAPvAR > L,>t<
tecs

T
J n | ft R h H I fl | s | o | n | t



-11-

Elytral Apex
(Adult Beetle, Dorsal Aspect)

Description; Dendroctonus ponderosae Hopkins. (Hopkins 1909 and Blackman 
1931) "The rather stout adults are 4 to 7.5 mm. long; dark 
brown to black, front broad, convex, no groove, but with a 
slight median impression, posteriorly; pronotum short, nar
rowly constricted anteriorly with deep punctures and long 
hair on the sides, elytral striae impressed, distinctly punc
tuate, interspaces with moderately coarse rugosities."

(After Chamberlin, 1959)
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Specific Effects on Ponderosa Pine 
_ — ..With Gallery Construction and Brood Development

Symbiotic Relationship Between D. ponderosae and Blue Stain Fungi: In ob

serving stands of ponderosa pine infested with the mountain pine beetle, 

one is immediately impressed with the power of devastation of this small 

insect. The girdling of the tree by the adults and larvae in vital tis

sues brings about death rapidly, and there seems to be an added component

to the situation.

Two weeks after infestation mature ponderosa pine begins to die. The 

onset of death is characterized by marked dessication of the sapwood and

eventual discoloration of the tree’s needles. The end result is red. foliage, 

numerous pitch tubes, exit holes, and usually signs of woodpecker activity. 

V/hen the tree turns red, this indicates that the beetles have done their 

damage and have exited the tree.

Certain blue stain fungi, notably Ceratocystis spp. and Europhium spp., 

carry on a symbiotic relationship with D. ponderosae. The .nature F’/a 

of this relationship has been widely debated (Chamberlin, 1959; Reid et al., 

1960).

There seems to be a mutualistic relationship between the beetle and fungi

which also hastens to bring about death of the host tree. This hypothesis 

is still widely debated but does seem logical. The success of the beetle 

depends on a favorable^ amount of pitch flow which should not be too great.

It appears that the blue stain fungi reduces both resin flow and overall 

vigor bf> the tree to ward off the attack (Reid, 1960.).. Caird (1955) pointed 

out that within 4 days of the initial attack of the southern pine beetle,

D. frontalis, the outer tree ring lost all ability to conduct water, He at

tributed this to the introduction of the blue stain. There hhve been similar 

reports (Bramble and Host, 1940).

Reid (i960) has not been able to find trees successfully attacked by the
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beetle, J.e. in lodgepole pine, which do not have the accompanying blue stain 

fungus. Reid (1%7) reported that secondary resinosis is induced hy tem

porary infection of blue stain fungi of stem tissue. He felt that the 

phenomenon of secondary resinosis was the most important factor in lodge- 

pole pine resistance to bark beetles and fungi.

Chamberlin (1939) stated that "blue stain fungi, by inhibiting the flow 

of sap, in all probability make living trees more favorable for beetle devel

opment, and by aiding in the decomposition of the inner bark, cause it to 

separated from the wood, creating a more favorable environment for the de

velopment of insect broods", Further research in this field does not dis

count this possibility. For more information on this subject, especially 

to the specific means of introduction, transportation, etc., refer to (Grahsm 

1967; Francke-Grossman, 1963)* Reid, et al (19&7)» has described specific phy

siological and morphological traits of the lodgepole pine in the process 

of warding off the beetle and fungal attack.

Characteristics of Infested Trees and Relative Susceutability: The charac

teristics of ponderosa pines attacked by the mountain pine beetle, and other 

trees and their relative susceptability to different members of the Scolytoidea, 

provide an interesting area of study which is the center of much recent ac

tivity, (Reid and Gates, 1971)• It was pointed out as early as 1939 "that 

certain yellow pines characterized by rate', of growth, tree class, crown class, 

and diameter class are likely to be killed by western pine beetles than are 

other western yellow pines" (Chamberlin, 1939).

New biochemical techniques have made possible the study of such things 

as the differences in oleoresins between susceptible and resistant pines, and the 

sugar concentration in the specific area of the bark infested, it should be

mentioned that different species of Dendroctonus infest different hosts with

different sets of prime characteristics. In the case of the mountain pine
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beetle, diameter and age of the tree, degree of resin content, proximity 

to other trees (or denseness of the stand), and even as Reid ( 1971) has 

pointed out in lodgepole pine, the pattern of bark niches suitable for 

attack, are all possible factors of susceptability to attack.
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Enviromental Resistance to B, ponderosae

The delicately balanced forest ecosystem has its defenses against,and 

uses for,the mountain pine beetle. The evolutionary significance of beetle 

attack on either diseased or old trees is important. With the introduction 

of the human factor, and today’s limited amount of forest, there is danger 

of extensive destruction by beetle infestation. Ponderosa pine is parti

cularly suspectible because of its range into the lower elevations which brings 

the tree iito mace contact with man. It is a known fact that slash from logging 

operations offers excellent habitat for D. ponderosae and other bark beetles.

It would seem that the successful life cycle of the beetle should bring 

about more destruction than it already does; however, there are certain natural 

controls which prove to be very effective. The figure on page 18, summarizes 

the more important natural controls that limit the maximum biotic potential

of D, ponderosae.

Natural Resistance of the Ponderosae Pine: The ability of the ponderosa pine to 

produce the effect of secondary resinosis is extremely important for resistance 

to attack. Trees which successfully ward off the attack exhibit this effect, 

as the adult beetles are frequently found immersed in the pitch tubes at the 

site of attempted infestation.

Climatic Conditions: Chamberlin (1939) stated, "Prom our present knowledge it 

would appear that climatic factors are by far the most important restraining 

influence upon the increase of these insects although climatic factors may, 

and at times do, work to favor the rapid multiplication of the beetles." The 

last half of his statement concerns droughts and other conditions which could 

effect the overall vitality of the tree, and according to Chamberlin, "every out 

break of the southern pine beetle, D. frontalis, with two exceptions, has
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(Fig. 7)
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occurred: during periods of rainfall deficiency".

The climatic conditions which limit the biotic potential of D. pon

derosae are dependent on variations from the normal cycle of weather con

ditions. For example, severe climatic conditions can cause.extensive 

problems for the mountain pine beetle if the adults are caught in the 

process of emergence and flight. During seyere storms there is some increase 

in mortality, and with some species of bark beetles, excessive moisture 

caused by heavy rains impedes development (Blackman, 1924; Trimble,vl924). 

Whether or not this is the case in D. ponderosae has not been investigated

as far as we can deduce.

More importantly effective in the limitation of bark beetles are ad

verse temperature conditions of extreme cold or warm temperatures. Cold 

temperatures in Montana would appear more important as a limiting factor.

The controlling effects of winter mortality are unequal with regards to dif

ferent bark beetles. The primary consideration here is the stage in which

the particular beetle overwinters as different bark beetles overwinter in

different stages of development. Climatic conditions during the fall are

important. The beetles adapt to a gradual freezing better than an abrupt 

freezing, as free water causes more damage when crystallized by quick freezing 

A wet,mild,, fall, and then an abrupt drop in temperature, is more destructive 

than a gradual reduction in temperature.

(Somme, 1964; Reid and Gates, 1970) have studied the effects of cold 

temperatures on the mountain pine beetle. It was found that the larval form 

was the crucial overwintering stage as it could survive temperatures ap

proaching -29 F. for prolonged periods. This varies for other species of 

the genus Dendroctonus. -

High temperatures help control bark beetles but are not as important to 

the control of b. ponderosae and will not here be discussed.
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Parasites and Diseases; Parasitic infection of D. ponderosae and other forms 

of Scolytoidea, also limits the biotic potential. Nematodes are the major para

sites of bark beetles in general. There are a few references on fungal diseases 

of bark beetles, however, we have not found any specific to D. ponderosae, 

and other aspects of the diseases of bark beetles are not really well known.

For further information on this subject consult Chamberlin (1959).

Predation on D. ponderosae: Predators have a pronounced effect on the control 

of the mountain pine beetle. De Leon’s (1954) excellent work offers numerous 

examples. The predators range from Dipteran flies and their larvae, to birds 

such as the great number of different woodpeckers that prey on bark beetles

and all forms of arboreal insect life.

The larvae of the Dipteran predator Medeterus alderichii is especially 

effective in attack of D. ponderosae. De Leon 0954) reports that larva of 

this particular predator can account for the mortality of more than 40-50% 

of the broods of D. ponderosae.

This entire field is interesting as there are numerous insect forms 

that thrive in the tunnels constructed by bark beetle^ and whose behavioral 

patterns are not fully understood.

Mammals, including various insectivores and rodents, also limit bark 

beetle success. They feed on the beetles when the adults are in the emer

gence and flight stage. Mammals are noted, moreover, to play a large part 

in the success of control operations where the bark of infested trees is 

removed to expose and kill the broods of mountain pine beetle.
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Control of Mountain Pine Beetle Infestation

Methods for elimination and control of the insect or parasite often 

result in the loss of the tree. Some methods attempt to preserve as much of the 

wood as possible for milling. Chamberl-in (1959) points to the use of chem

icals such as sodium arsenite, sodium arsenat^ and bichloride of mercury 

which are good wood preservatives but ecologically undesireable. Zinc

chloride and copper sulphate have proven satisfactory but the latter is

corrosive to metal.

Since these chemicals are used with the idea of their movement through 

the tissues of the tree, it is necessary that conduction be maintained.

Blue stain fungi interrupt this conduction, and thus, it is necessary to 

administer the chemicals shortly after infestation. In Montana, this must 

be done 60-90 days after attack (Chamberlin 1959).

Another method of control is to "deck and burn" infested trees. In

fested trees are cut down and burnt entirely. The economic shortcomings and 

waste are at once apparent. This method proves most effective in small timber 

stands. The bark may be removed first before burning but the added problem 

of slash makes this an unfeasible procedure.

Burning with oil is of some value but is more expensive than most

methods. This consists of felling trees, coating with oil, and burning the 

oil. This superficial burning raises the temperature enough underneath 

the bark to kill the brood and merely scorches the bark. A large work crew 

is necessary to prevent fire spread and scorching of adjacent trees.
Salmon (1958), in experiments conducted in California, employed oil 

that could penetrate deep enough through the bark and outer sapwood to kill 

the beetles. This eliminates the more expensive burning method and reduces
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the danger to surrounding trees. The trees sprayed with oil need not be 

felled first.

Since heat destroys the beetles, it has long been a practice to fell in

fested trees, remove the bark and expose the galleries to the sun. This solar 

heating effectively kills the beetles, as does the exposure to natural con

ditions, but the slash created from de-barking, again presents a problem.

Should temperature be high enough the bark need not be removed, however, this 

depends on prevailing weather conditions and is unreliable.

Obviously, the most ideal method of control is early recognition of infes

tation, with the felling of trees and milling procedure carried out as fast as

possible. If time is a factor, the trees can be stored or placed in water which 

will destroy the broods somewhat (moisture level increase). This method, until 

recently, called for cutting and removing only infested trees.

Recently, Charles Sartwell, Associate Insect Ecologist in Oregon, pro

posed and tested a precommercial thinning of an area of trees, felling both 

infested and healthy trees. It proved very successful in the test area. The 

main idea is to thin down the area, as a stress factor for infestation in 

pondertsa pine, is density of the stand. This method proved successful in 

a study at the Nine-mile outside Missoula for a 200 acre tract of timber. 

Infestation dropped in one year in this particular area, from 14-17 trees 

per acre to two-tenths tree per acre. Infestation remained heavy in the 

area around the control acreage that was not thinned. This method offers 

great promise if results as mentioned above can be obtained consistently.

More study and wider applications are necessary in order to establish this 

as the most effective method (Ciesla, 1973).
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--- Methods and Results

Grizzly Gulch, Helena National Forest as an Area of General Study; The area 

of study of the life cycle and effects of D. ponderosae is located approxi

mately 2 miles from the city of Helena, Montana, in the Helena National 

Forest, This area is approximately 1375m. - 1440m, in elevation and is in 

some areas heavily forested with stands of ponderosa pine, the dominant species, 

and other species of trees (Figs, 8,9)• The area is subject to relatively 

high incidence of human activity and sparse human habitation. Until recently 

it was subject to intense mining activity, .'Grizzly Gulch is a dry area with 

precipitation in the range of 12-14 in, per annum. The fauna of the area is 

typical of that found on the east slope of the Montana Rockies, and at present 

the area is subject to limited controlled grazing. In the past the area 

suffered from extensive overgrazing.

For a period of 4 years (1967-1971), 400-500 ponderosa pines have been 

killed by the mountain pine beetle, D. ponderosa^ in the study area (U.S.D.A. 

Forest Service, 1971. Fig, 10).

Several trees were marked and others sacrificed with permission of the 

Forest Service. Observations were made over a 10 month period beginning in

June, 1972 and terminating in April, 1973. This particular area was chosen 

because of its close proximity and abundance of this specificainfestation 

(Figs. 11-13).

Life Cycle and Brood Development: Numerous trips were made into the study area 

from June 1972 to April 1973* The life cycle was followed on a number of 

marked trees, both standing and felled. Logs from infested trees were brought 

into the laboratory and observed for the possibility of a second flight.

The life cycle observed in the study followed closely the timing described 

in the literature. Adults began emergence in early July and this peaked in 

August and early September. The larvae developed through the early instar
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(Fig. 8)

Ponderosa Pine Stand in Study Area

(Fig. 9)

Ponderosa Pine Tree Against Background 
of Study Area
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(Fig. 10)

Location of Major Areas of Infestation by D. ponderosae 
Note Area of Study Circled in Black

(U,.S,D.A. Forest Service, 1971)
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(Fig. 11)
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Infested Stand in Grizzly Gulch, Helena National Forest 
(Where Most Work Was Carried Out)

■ ■ . • • • • * 
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stages'and overwintered in the later larval stages. The beetles, in the 

logs brought into the lab, developed and emerged by December 1972, as room 

temperature made it possible for the speeding up of the life cycle. This 

was compared to a control group of infested logs left in the study area.

These logs were examined throughout March 1975 to determine the extent of 

beetle life cycle development.and the expected larval forms were found.

Other logs were debarked, galleries traced out, and specimens were 

taken and preserved in different stages of the life cycle. This gave an 

idea of the metamorphic changes from larvae, to pupae, to tenerals, and 

adults (Figs .14-19).

Specific Effects on Ponderosa Pine with Gallery Construction and Brood

Development: The infested ponderosa pines in the study area, exhibited

the characteristics described in the literature. The needles of these

trees -were colored from light green to bright red depending on the stage 

of infestation. Trees we marked also exhibited La gradual dessication 

(Figs. 20-22).

The Grizzly Gulch study area, and two other areas in the Helena National 

Forest, possessed infested trees which exhibited, without exception, the 

symbiotic relationship between blue stain fungi and D. ponderosae. Cross 

sections of trees infected with blue stain fungi showed the definite dark 

coloration of the sapwood (Figs. 23,24 )• Blue stain fungi were also ob

served on the outer surface of the sapwood especially in pupal cells (Fig. 25)

Characteristics of certain infested trees in the study area were noted, 

however, we could not correlate our finds with any specific physical types

sited in the literature as susceptible to attack.

Environmental Resistance to D. ponderosae: The secondary resinosis effect 

was noted in the Grizzly Gulch study area although we were not able to ob

tain photographs. Beetles were observed, sometimes both male and female,
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(Fig. 15)

Three Galleries, Two Partially Traced Out

CARROLL COLLEGE LIBRARY 
HELENA, MONTANA 59601
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(Pig. 16)

Close Up of Egg Gallery (above)

Close Up of Larval Gallery (below)

(Fig. 17)

Larvae Through Pour Instars in Gradual Progression
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(Fig. 18)

Pupae .--Tenerals Adults
(underlined stages easily seen in figure)

(Pig. 19)
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(Pig, 20)

Different Views of Pitch Tubes
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(Fig. 21)

Healthy Tree

(Fig. 22)

Lead Infected Tree

Contrasting Views: Healthy Against Infected
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(Fig. 25)

Blue Stain Fungi Discoloration
(Note arrow delineation)

(Fig.

Extensive Blue Stain Fungi Discoloration
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(Pig. 25)

Blue Stain Fungi on the Sapwood and in Pupal Cells

Woodpecker Activity
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immersod injthe resinouspitchtubes on many trees.

One of the trees which succeeded in warding off the attack was sacrificed 

Blue stain fungi was noted around the site of the' intial boring of the female. 

The fungi did not extend for more than 1-g- cm. on the surface of the sapwood, 

and no inward penetration was noted.

No observations were made as to the effect of temperature on mortality 

rates of the beetles. Several adult beetles were extensively examined for 

parasitic infection, however, no evidence of '.infection was noted.

We observed what appeared to be the larvae of the Dipteran predator,

Medeterus aldrichii. but this identification was not confirmed. Extensive 

woodpecker activity was also observed (Pig. 26). No other forms of predation 

were observed.
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Summary_

Our study correlates the general information found in the litera

ture concerning mountain pine beetle infestation, with the infestation 

present in the Grizzly Gulch study area in the Helena National Forest.

The gathering of analytical and statistical data was not the objective 

of our study.

We have only touched upon a fragment of the work done, and being

done, in this general field. In particular the case of L. ponderosae 

infestation of P. ponderosa, there are many points which need to be illu-‘._ 

minated. For example, further work might center on the symbiotic rela

tionship between the mountain pine beetle and the blue stain fungi. Al

though there have been many hypotheses given concerning this relationship, 

no definite explanations are agreed upon.

More information is needed concerning the inhabitants, mutualistic, 

predaceous, and parasitic, which thrive in, and are associated with, the 

galleries bored by the mountain pine beetle.

Tree susceptability to beetle attack offers another interesting point 

for further study, and more investigation into the life Lcycle and habits 

of, and environmental influence on, the mountain pine beetle, would lend 

to a more complete body of literature.

We have also noted, with quite a bit of speculation on our part, that 

areas in this region most severely infested were also subjected to a high 

degree of human contact including such things as travel, logging, habitation, 

recreation, and livestock grazing. This possibility should be analyzed in 

greater detail to see if this is indeed the case.

This study has been one of great benefit and interest to both of us.

We hope that we have illuminated a few points on this specific relationship 

between a very effective parasitic beetle, an organism which evolution has
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molded so beautifully to its ecological niche, and one of the most im 

portant and majestic of all trees, the ponderosa pine.

Cordell Brown

Duane Superneau

April 1973 

Helena, Montana
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